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CHAPTER I  
INTRODUCTION 
Background
Most p e o p le  have e n co u n te re d  o r  have d is c u s s e d  a t  some tim e  
th e  e x p e rie n c e  o f  h e a r in g  o n e 's  own v o ic e  on a ta p e  r e c o r d e r .  P eop le  
te n d  to  r e a c t  d i f f e r e n t l y  to  th e  e x p e r ie n c e  o f  l i s t e n i n g  to  t h e i r  
v o ic e s  on a  ta p e  a s  compared to  l i s t e n i n g  to  t h e i r  v o ic e s  w h ile  th e y  
sp e a k . A lthough f r i e n d s  may i n s i s t  t h a t  th e  ta p e d  v o ic e  sounds 
e x a c t ly  l i k e  th e  p e r s o n 's  v o ic e ,  p e o p le  seem to  b e l ie v e  t h a t  t h e i r  
re c o rd e d  v o ic e s  a re  v e ry  d i f f e r e n t  from  w hat th e y  th in k  th e y  sound 
l i k e ,  r e s u l t i n g  in  such  s ta te m e n ts  a s :  " I s  t h a t  r e a l l y  how I  sound?",
" T h a t 's  n o t  me, i s  i t ? " ,  o r  " I t ' s  h o r r i b l e .  Turn i t  o f f ! ! ! "
R e c e n tly  th e r e  has been  s tu d y  o f  th e  r e a c t io n  to  h e a r in g  a 
r e c o rd in g  o f  o n e 's  own v o ic e .  Holzman and Rousey (1966) r e v e a le d  t h a t  
women, who l i s t e n e d  to  t h e i r  own re c o rd e d  v o ic e s ,  e x p e r ie n c e d  more 
e m o tio n a l d is tu r b a n c e s ,  in v o lv in g :  (1 ) aw areness o f  th e  d i f f e r e n c e
betw een s u b j e c t s ' e3 q )ec ta tio n s  o f how t h e i r  own v o ic e s  would sound and 
th e  a c tu a l  e x p e r ie n c e  o f  h e a r in g  t h e i r  own v o ic e s ,  (2 ) a t t e n t i o n  
fo c u se d  on v o c a l q u a l i t i e s  r a t h e r  th a n  g ram m atica l o r  p e r s o n o lo g ic a l  
q u a l i t i e s ,  and (3 ) a  d e fe n s iv e  n e g a t io n  o f  th e  v o ic e  l i s t e n i n g  e x p e r i ­
e n c e , th an  when s u b je c ts  i n  a com parison  group l i s t e n e d  to  o th e r  
re c o rd e d  v o ic e s .  L a te r ,  Holzman, Rousey and Snyder (1966) r e v e a le d
1
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t h a t  when m ale s u b je c t s  l i s t e n  to  t h e i r  own v o ic e s ,  th e y  show g r e a t e r  
a c t iv a t io n  o f  p h y s io lo g ic a l  r e s p o n s e s , su ch  a s  v a s o c o n s t r i c t io n  o f  th e  
f i n g e r t i p ,  in c r e a s e d  a c t io n  p o t e n t i a l s  o f  th e  f r o n t a l i s  m usc les and 
in c r e a s e d  GSR, th a n  when l i s t e n i n g  to  o th e r  v o ic e s .  H igher p h y s io ­
l o g i c a l  a c t i v a t io n ,  a s  a  r e s u l t  o f  h e a r in g  o n e 's  own v o ic e , o c c u rre d  
r e g a r d le s s  o f  w h e th er o r  n o t  s u b je c ts  re c o g n iz e d  t h e i r  own v o ic e s .
The s tu d y  f u r t h e r  in d ic a te d  t h a t  m ale s u b je c ts  show more c o n s t r i c t e d  
f r e e  a s s o c ia t iv e  o u tp u t a f t e r  h e a r in g  t h e i r  own v o ic e s ,  r a t h e r  th a n  
a f t e r  h e a r in g  some o th e r  v o ic e .
B i l in g u a l  s u b je c t s ,  l i s t e n i n g  to  t h e i r  own v o ic e s  i n  t h e i r  
n a t iv e  tongue  and in  t h e i r  l a t e r  le a r n e d  language  showed g r e a te r  
a f f e c t i v e  r e a c t io n s ,  more speech  d is tu rb a n c e s  and more d e fe n s iv e  nega­
t i o n  to  h e a r in g  th em se lv es  speak t h e i r  own n a t iv e  lan g u ag e , th a n  to  
th em se lv es  sp e ak in g  t h e i r  seco n d ary  lan g u ag e  (Holzman, B e rg e r, and 
R ousey, 1 9 6 7 ). Judgm ents o f  sp eech  d is tu rb a n c e s  were b ased  on M ah l's  
V e rb a l B eh av io r D is tu rb a n c e  L eve l (M ahl, 1963 ), w hich  w ere m o d if ie d  
i n t o  th e  fo llo w in g  c a te g o r i e s :
1 .  Non-ah r a t i o s
a .  S en tence  ch an g e , e . g . ,  " t h a t  was . . .  i t  w i l l  
be  one y e a r  a g o ."
b .  O m ission o f  p a r t  o f  words o r  e n t i r e  w ords: e . g . ,
"She mour was i n  m o u rn in g ."
c .  N egative  w ords.
d . R e p e t i t io n s ,  e . g . ,  "He was he was g o in g ."
2 . Ah d is tu rb a n c e s ,  e . g . ,  " e h ,"  " a h ,"  " u h ," "uhm."
3 . S e l f - r e f e r e n c e ,  e . g . ,  " I  have th e  im p re ss io n  . . . "
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In  th e s e  s t u d i e s ,  one e x p la n a t io n  o f  th e  ap pearance  o f  em otion  
and d e fe n se  i n  re sp o n se  to  h e a r in g  o n e ’s own ta p e d  v o ice  in v o lv e s  a 
b o n e -v e r s u s - a i r  c o n d u c tio n  th e o ry  (B ekesy , 19h9) . The h e a r in g  o f  
o n e 's  own v o ic e  by bone c o n d u c tio n  i s  o f  th e  same m agnitude a s  c o n cu r­
r e n t l y  h e a r in g  by  a i r  c o n d u c tio n . I n  th e  h e a r in g  o f  a v o ic e  on a ta p e  
r e c o r d e r ,  th e  b o n e-co n d u cted  com ponents o f  th e  sound, p r e s e n t  when one 
h ea rs  o n e 's  s e l f  sp e ak , a r e  l a r g e ly  e l im in a te d ,  th e re b y  a l t e r i n g  th e  
q u a l i t y  o f  th e  v o ic e .  Such a l t e r e d  q u a l i t y  m ^  r e s u l t  i n  an e x p e r i ­
ence o f  u n f a m i l i a r i t y  w ith  th e  re c o rd e d  v o ic e .  T h e re fo re , such  a 
r e a c t io n ,  as n o te d  i n  th e s e  e x p e rim e n ts , c o u ld  r e s u l t .
A nother e x p la n a t io n  o f  a  p e r s o n 's  e m o tio n a l re sp o n se  t o  h e a r ­
in g  h i s / h e r  own v o ic e ,  g iv en  by  Holzman and Rousey (1 9 6 7 ), i s  t h a t  th e  
p e rso n  i s  su d d en ly  c o n fro n te d  w ith  th e  p a ra la n g u a g e  and su p ra seg m en ta l 
phonemes in  h i s  v e rb a l  lan g u ag e  w hich , u n t i l  t h a t  moment, th e y  w ere 
n o t  aware th e y  had e x p re s s e d . Holzman (1971) b e l ie v e s  t h a t  an i n d i ­
v id u a l  c e a s e le s s ly  m o n ito rs  h i s  v o ic e  to  c e n so r  c e r t a i n  p i t c h  l e v e l s ,  
s t r e s s  a n d /o r  ju n c tu r e  p a t t e r n s  (su p ra se g m e n ta l phonemes) o r  v o c a l 
s e g re g a te s  (p a ra lan g u a g e ) w hich he does n o t  w ant e x p re sse d  and th e n  
r e p r e s s e s  th e  q u a l i t i e s ,  w hich  he has been  t r y in g  to  c e n s o r .  Thus, 
when one h e a rs  h i s  re c o rd e d  v o ic e ,  he i s  l e f t  m om en tarily  d e f e n s e le s s .  
Holzman (1971) f u r t h e r  a d v o c a te s  t h a t  fo llo w in g  th e  i n i t i a l  shock o f 
h e a r in g  o n e 's  own v o ic e , th e  s u b je c t  b e g in s  to  show a  r e t r o a c t iv e  
d e fe n s iv e n e s s ,  t h a t  i s ,  d e n ia l  o f  w hat was h e a rd  and d isavow s t h a t  
w hich  was h e a rd  and idaich was d i s tu r b in g .
W hatever th e  r e a s o n , th e r e  seems to  be a c o n s i s t e n t  p a t t e r n  o f  
s u b je c t s  r e a c t in g  e m o tio n a lly  t o  h e a r in g  t h e i r  own v o ic e s .  F u r th e r ,
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r e s e a r c h e r s  have a ls o  found  t h a t  a h ig h e r  p h y s io lo g ic a l  r e a c t io n ,  
w hich  i s  a s s o c ia te d  w ith  in c re a s e d  em o tion , i s  a ls o  r e l a t e d  to  th e  
sp eech  a c t  i n  b o th  s t u t t e r e r s  and n o n - s t u t t e r e r  s .  F le tc h e r  ( ip l l i )  
r e v e a le d  an in c r e a s e  i n  p u ls e  r a t e  and a p le th y sm o g rap h ic  d e c re a se  in  
th e  f i n g e r  b lo o d  volume d u r in g  sp eak in g  by  s t u t t e r e r s .  Valyo (196U) 
showed t h a t ,  i n  s i l e n c e  GSR re c o rd in g s  showed no d i f f e r e n c e  betw een 
s t u t t e r e r s  and n o n - s t u t t e r e r s ,  b u t  d u rin g  sp eech  th e  s t u t t e r e r s ’ GSR's 
doub led  w h ile  th e  n o n - s t u t t e r e r s  showed no change .
O ther s tu d ie s  have shown t h a t  s t u t t e r i n g  b e h a v io r  can  be 
a s s o c ia te d  w ith  c o n d it io n e d  a n x ie ty .  H i l l  (195U) found t h a t  norm al 
s u b je c ts  r e v e a le d  in c re a s e d  s t u t t e r i n g  b e h a v io r , accom panied by i n ­
c re a s e d  m uscle a c t io n  p o t e n t i a l s ,  when th e y  w ere exposed  to  a  r e d  
l i g h t ,  w hich had been  p re v io u s ly  a s s o c ia te d  w ith  a shock p r e s e n ta t io n .  
Hasbrouck (1969) showed t h a t  m ale n o n - s t u t t e r e r s  p roduced  more d i s f l u ­
e n c ie s  and in c re a s e d  GSR, when shock was p a i r e d  i n t e r m i t t e n t l y  w ith  
th e  p ro d u c tio n  o f  a s p e c i f i c  sound a t  th e  b e g in n in g  o f  a  w ord.
S tu d ie s  have a ls o  shown t h a t  d i s f lu e n c ie s  o ccu r d u rin g  d i f f e r ­
in g  e m o tio n a l s i t u a t i o n s  d u rin g  th e  speech  o f  b o th  a d u l t s  and c h i ld r e n .  
Mahl (1963) has shown w ith  norm al sp e a k e rs  t h a t  f i l l e d  p a u ses  ( e . g . ,  
ah) do n o t o ccu r a s  o f te n  i n  th e  s t r e s s  o f  p s y c h ia t r ic  in te rv ie w in g  
a s  th e y  do i n  o rd in a ry  sp e a k in g , w h ile  th e  h e s i t a t i o n  phenomena ( e . g . ,  
n o n -ah ) o ccu rs  more u n d er p ro fo u n d  em o tion . O lson (1 9 6 9 ), i n  s tu d y in g  
a  no rm al s p e a k e r ’s  r e a c t io n s  i n  an in d u ced  a n x ie ty  p e r io d  and a 
n e u t r a l  p e r io d ,  r e v e a le d  f u r t h e r  t h a t  v e rb a l  d is tu rb a n c e s  w ere g r e a t e r  
in  an in d u ce d  p e r io d  a s  com pared to  a n e u t r a l  p e r io d .  Induced  a n x ie ty  
p e r io d s  and n e u t r a l  p e r io d s  were p roduced  by  a sk in g  th e  s u b je c ts
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s t r e s s f u l  and n o n s t r e s s f u l  q u e s t io n s .  I n f e r r e d  a n x ie ty  b e h a v io r  p a t ­
t e r n s  can  a ls o  o c c u r i n  c h i ld r e n .  I n v e s t ig a t io n s  by D avis (1939, 19W ) 
re v e a le d  t h a t  th e  speech  o f  norm al young c h i ld r e n  in  f r e e - p la y  w i l l  
have a p p ro x im a te ly  U9 in s ta n c e s  o f  r e p e t i t i o n s  f o r  each  1 ,0 0 0  words 
sp o k en . I t  sh o u ld  be n o te d  t h a t  th e  r e p e t i t i o n s ,  w hich  Davis o b se rv ed , 
a p p ea red  to  be f u n c t io n a l ly  r e l a t e d  to  su ch  a c t i v i t i e s  as a t t e n t i o n  
g e t t i n g ,  c o e rc io n , s t a t u s  se e k in g , c r i t i c i s m ,  se e k in g  a p r i v i l e g e  and 
o b ta in in g  s o c i a l  a c c e p ta n c e . I t  i s  r e a s o n a b le  to  assume t h a t  a t  v a r i ­
ous tim es a d eg ree  o f n e g a t iv e  em otion e x i s t e d ,  a s a  r e s u l t  o f  i n t e r ­
p e r s o n a l  a c t i v i t y  o c c u rr in g  in  th e  f r e e - p la y  s i t u a t i o n .
The r e l a t i o n s h i p  betw een p lq r s lo lo g ic a l  and p s y c h o lo g ic a l  r e a c ­
t i o n  and f lu e n c y  a p p ea rs  to  d i f f e r  from  m ales to  fe m a le s , H asbrouck 
(1969) r e v e a le d  t h a t  m ales a re  more s u s c e p t ib le  to  th e  m ain tenance  o f  
d i s f lu e n c ie s  th a n  fe m a le s , when e i t h e r  no shock , i n t e r m i t t e n t  shock 
o r  c o n tin u o u s  shock was p a i r e d  w ith  th e  p ro d u c tio n  o f  a s p e c i f i c  sound , 
D avis (1939 ,  I 9I1O) a ls o  s t a t e d  t h a t  among th e  n o n - s t u t t e r e r s  i n v e s t i ­
g a te d , boys w ere more l i k e l y  th a n  g i r l s  to  be  d i s f l u e n t .  Thus, i t  
a p p ea rs  e v id e n t  t h a t  s t u t t e r i n g  b e h a v io r  o c cu rs  d i f f e r e n t l y  i n  m ales 
and fe m a le s .
I n v e s t ig a t io n s  o f  d i f f e r e n c e  in  th e  r e a c t io n s  o f  norm al su b ­
j e c t s  and s u b je c ts  w ith  sp eech  a n d /o r  v o ic e  d is o r d e r s  (no s t u t t e r e r s ) ,  
a f t e r  l i s t e n i n g  to  t h e i r  own re c o rd e d  v o ic e s ,  was conducted  by W eston 
and Rousey (1 9 7 0 ), B oth m ale and fem ale  s u b je c ts  w ith  sp eech  d e f e c t s  
showed a g r e a t e r  e m o tio n a l r e a c t io n  to  h e a r in g  th e m se lv e s , th a n  d id  
th e  m ale and fem ale  s u b je c ts  w ith o u t sp eech  d e f e c t s .  Female s u b je c t s ,  
w ith  o r w ith o u t sp eech  d e f e c t s ,  showed a s i g n i f i c a n t l y  g r e a t e r  sem an tic
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d i f f e r e n t i a l  r a t i n g  to  h e a r in g  t h e i r  own re c o rd e d  v o ic e ,  th a n  d id  th e  
fem ale  c o n t r o l  g ro u p , who r a t e d  t h e i r  sem an tic  d i f f e r e n t i a l  r e a c t io n  
w ith o u t  h e a r in g  a r^  re c o rd e d  v o ic e  sam ple . Such r e s u l t s  a re  s im i la r  
to  th o se  i n  p re v io u s  s tu d ie s  (Holzman, B erg er and R ousey, 1967; H olz­
man and R ousey, 1966; Holzman, Rousey and Snyder, 1966; Rousey and 
Holzman, 1 9 6 ? ).
S ince  em otion  i s  a s s o c ia te d  w ith  h e a r in g  o n e 's  own v o ic e , 
s in c e  d i s f lu e n c ie s  seem to  be  a s s o c ia te d  w ith  em otion and s in c e  th e s e  
r e l a t i o n s h i p s  v a ry  from  m ales t o  fe m a le s , i t  i s  p l a u s ib le  t h a t  d i s f l u ­
e n c ie s  would be a s s o c ia te d  w ith  h e a r in g  o n e 's  own v o ic e ,  and t h a t  
m ales and fem a le s  would have a d i f f e r i n g  r e l a t i o n s h i p .  I f  such  a  
r e l a t i o n s h i p  i s  s i g n i f i c a n t ,  such  in fo rm a tio n  may be b e n e f i c i a l  i n  
r e s e a r c h  re g a rd in g  th e  developm ent o f  s t u t t e r i n g  and i n  th e  a re a  o f  
s t u t t e r i n g  th e ra p y . W ith  th e  adven t o f  a u d io -v is u a l  te a c h in g  m ethods 
i n  th e  sc h o o l and in  th e  c l i n i c a l  s e t t i n g ,  r e s e a r c h  on th e  r e l a t i o n ­
s h ip  betw een th e  h e a r in g  o f  o n e 's  own v o ic e  on a ta p e  r e c o r d e r  and th e  
p ro d u c tio n  o f  speech  d i s f l u e n c i e s ,  may p ro v id e  a p p lic a b le  r e s u l t s  to  
b o th  s i t u a t i o n s .  I f  th e  h y p o th e s iz e d  r e l a t i o n s h i p  betw een sp eech  d i s ­
f lu e n c ie s  and th e  h e a r in g  o f o n e 's  own v o ic e  i s  p l a u s ib l e ,  th e  sc h o o l 
te a c h e r  sh o u ld  be  aware o f  i t ,  s in c e  th e  ta p e  r e c o rd e r  i s  in c r e a s in g ly  
u se d  i n  c la ss ro o m  a c t i v i t i e s .  I f  th e  te a c h e r  i s  aware o f  th e  p o s s ib le  
r e l a t i o n s h i p  betw een sp eech  d i s f lu e n c ie s  and h e a r in g  o n e 's  own v o ic e , 
th e  te a c h e r  w ould n o t  be co n ce rn ed  a b o u t th e  in c re a s e d  d is f lu e n c y  o u t­
p u t  and , t h e r e f o r e ,  th e  te a c h e r  w ould n o t  p e rp e tu a te  a  r e a l  d is f lu e n c y  
prob lem  by  b r in g in g  th e  c h i l d 's  in c re a s e d  d i s f lu e n c ie s  to  h e r / h i s  
a t t e n t i o n .
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I f  th e  p ro p o se d  r e l a t i o n s h i p  betw een speech  d i s f lu e n c ie s  and 
l i s t e n i n g  to  o n e 's  own v o ic e  i s  v e r i f i e d ,  th e  s t u t t e r i n g  c l i n i c i a n  
sh o u ld  be c o g n iz a n t o f  i t .  The sp eech  c l i n i c i a n ,  in  t r a d i t i o n a l  s t u t ­
t e r i n g  th e ra p y , works d i r e c t l y  w ith  th e  s t u t t e r e r ,  a lth o u g h  th e  p ro c e ­
d u re  may in v o lv e  ta p e  re c o rd in g  a n d /o r  v id eo  ta p in g  o f  th e  s e s s io n ,  
w hich w ould be p la y e d  back to  th e  c l i e n t .  R e c e n tly , a  new hom e-based 
ta p e  r e c o r d e r  m ethod (P e in s , MeGough and L ee , 1972), w hich in v o lv e s  
p re s e n t in g  d a i ly  th e ra p y  s e s s io n s  on one ta p e  and re c o rd in g  th e  
c l i e n t ' s  re sp o n se s  on a n o th e r  ta p e  f o r  t h e i r  l a t e r  a n a ly s i s ,  has been  
in tro d u c e d  a s  a  m ethod o f  s t u t t e r i n g  th e ra p y .
As p e o p le  w ith  com m unication d is o r d e r s  ap p ea r to  r e a c t  more 
e m o tio n a lly  to  t h e i r  own re c o rd e d  v o ic e s  th a n  do norm al sp e ak e rs  
(W eston and R ousey, 19 7 0 ), sp eech  c l i n i c i a n s  sh o u ld  be aware o f  th e  
p o s s ib le  r e l a t i o n s h i p  betw een th e  c l i e n t ' s  in c re a s e d  speech  d is f lu e n c y  
o u tp u t and h i s  h e a r in g  o f  h i s  own re c o rd e d  v o ic e  w he ther he i s  r e c e iv ­
in g  a r t i c u l a t i o n ,  v o ic e  o r  s t u t t e r i n g  th e ra p y . I f  th e  c l i n i c i a n  i s  
unaw are t h a t  su ch  a r e l a t i o n s h i p  i s  o c c u r r in g , th e  c l i e n t  may n o t  be 
p ro v id e d  w ith  th e  th e ra p y  n e c e s s a ry  to  d e s e n s i t i z e  h im s e lf  to  th e  
h e a r in g  o f  h i s  own re c o rd e d  v o ic e .  The speech  c l i n i c i a n  sh o u ld  be 
e s p e c i a l l y  aware o f  th e  p o s s i b i l i t y  o f  an in c r e a s e  i n  a  s t u t t e r e r ' s  
d i s f lu e n c ie s  a s  a fu n c t io n  o f  h i s  h e a r in g  h i s  own re c o rd e d  v o ic e ,  w hich 
may compound th e  t o t a l  number o f d i s f lu e n c ie s  o c c u rr in g  in  th e  c l i e n t ' s  
sp e ec h , and in  t u r n ,  th u s  in f lu e n c e s  th e  c l i n i c i a n 's  judgm ent o f  th e  
s e v e r i t y  o f th e  d is f lu e n c y  p rob lem . I f  Holman and R o u sey 's  (1966) 
r e s e a r c h  i s  v a l i d  and r e l a t e d  r e l i a b l y ,  th e  c l i e n t  may e v e n tu a l ly  a d ap t 
to  h e a r in g  h is  own v o ic e ,  w hich may a g a in  in f lu e n c e  th e  c l i n i c i a n 's
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judgm ent o f th e  f lu e n c y  p ro b lem , f o r  th e  s t u t t e r e r ' s  d is f lu e n c y  o u tp u t 
may d e c re a se  a f t e r  a d a p tin g  to  th e  h e a r in g  o f  h e r / h i s  own v o ic e .  
T h e re fo re , ex am in a tio n  o f  th e  p o s s i b i l i t y  t h a t  d i s f lu e n c ie s  may be 
a s s o c ia te d  w ith  th e  h e a r in g  o f  o n e 's  own v o ic e  on a ta p e  r e c o rd e r ,  
may have v a lu e  to  c l i n i c i a n s  i n  th e  f i e l d  o f  speech  p a th o lo g y .
S ta tem en t o f th e  Problem
Prom th e  r e s e a r c h  c i t e d  to  t h i s  p o i n t ,  c e r t a i n  e x p e c ta tio n s  
can  be g e n e ra te d  c o n ce rn in g  th e  sp eech  e f f e c t s ,  w hich c o u ld  r e s u l t  
from  a  p e r s o n 's  l i s t e n i n g  to  a  re c o rd in g  o f h i s  own v o ic e . These ex ­
p e c ta t io n s  in v o lv e  th e  fo llo w in g :
1 . I f  th e  p a s t  r e s e a r c h  has been  r e l i a b l e  in  showing t h a t  
p h y s io lo g ic a l  and p s y c h o lo g ic a l  r e a c t io n s  do occu r a f t e r  a s u b je c t  
l i s t e n s  to  h e r /h i s  own re c o rd e d  v o ic e  and t h a t  p h y s io lo g ic a l  and 
p s y c h o lo g ic a l  r e a c t io n s  do o c cu r when a  s u b je c t  p ro d u ces d i s f lu e n c ie s ,  
th e n  i t  ap p ea rs  p la u s ib le  t h a t  a  l a r g e r  number o f  sp eech  d is f lu e n c ie s  
would o ccu r in  a s u b j e c t 's  speech  a f t e r  h e a r in g  h e r / h i s  own re c o rd e d  
v o ic e , th a n  w ould o c c u r a f t e r  h e a r in g  o th e r  re c o rd e d  v o ic e s .
2 . I f  fem ale  s u b je c ts  show more a f f e c t i v e  r e a c t io n  to  h e a r in g  
t h e i r  own re c o rd e d  v o ic e s  th a n  do m ale s u b je c t s ,  a s  in d ic a te d  i n  th e  
above r e s e a r c h ,  th e n  i t  a p p e a rs  c r e d ib le  t h a t  fem ale  s u b je c ts  w i l l  
show a  g r e a t e r  change in  th e  amount o f  d i s f lu e n c ie s  fo llo w in g  l i s t e n i n g  
to  t h e i r  own re c o rd e d  v o ic e s  compared to  th e  amount o f  d i s f lu e n c ie s  
fo llo w in g  l i s t e n i n g  to  a n o th e r  v o ic e  th a n  w ould th e  m ale s u b je c t s .
3 . In  v iew  o f  th e  p a s t  r e s e a r c h ,  i t  a p p ea rs  l i k e l y  t h a t  m ale 
s u b je c t s  w i l l  r e v e a l  a g r e a t e r  number o f  d i s f lu e n c ie s  fo llo w in g
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l i s t e n i n g  to  o th e r  re c o rd e d  v o ic e s  th a n  th e  number o f d i s f lu e n c ie s  
e x h ib i te d  by  fem ale  s u b je c ts  fo llo w in g  l i s t e n i n g  to  o th e r  re c o rd e d  
v o ic e s .
H ypotheses
I t  was h y p o th e s iz e d  t h a t  th e  d a ta  c o l l e c te d  would le a d  to  th e  
r e j e c t i o n  o f  th e  n u l l  h y p o th e s is :  A s u b je c t  w i l l  have th e  same number
o f d i s f lu e n c ie s  i n  h e r / h i s  speech  fo llo w in g  l i s t e n i n g  to  a re c o rd e d  
sam ple o f h e r / h i s  own v o ic e , a s  th e  number o f  d i s f lu e n c ie s  p roduced  
fo llo w in g  l i s t e n i n g  to  re c o rd e d  sam ples o f o th e r  v o ic e s .
I t  was f u r t h e r  a n t i c ip a te d  t h a t  th e  d a ta  c o l l e c t e d  would le a d  
to  th e  r e j e c t i o n  o f  th e  n u l l  h y p o th e s is :  There w i l l  be  no i n t e r a c t i o n
betw een sex  groups and re c o rd e d  v o ic e  c o n d i t io n s .  Any i n t e r a c t io n  
e f f e c t  would be due to  fem ale  s u b je c ts  show ing a  g r e a te r  change in  th e  
number o f  d i s f lu e n c ie s  fo llo w in g  l i s t e n i n g  to  t h e i r  own re c o rd e d  v o ic e  
co n p ared  to  th e  number o f  d i s f lu e n c ie s  fo llo w in g  l i s t e n i n g  to  a n o th e r  
v o ic e  th a n  would be shown by th e  m ale s u b je c t s .
I t  was f u r t h e r  a n t i c ip a te d  t h a t  th e  n u l l  h y p o th e s is :  B oth sex
groups w i l l  have th e  same number o f  d i s f lu e n c ie s  i n  h e r /h i s  own sp eech  
fo llo w in g  l i s t e n i n g  to  re c o rd e d  sam ples o f  o th e r  v o ic e s ,  would be  r e ­
j e c t e d .  I t  was d i f f i c u l t  t o  p r e d i c t  w h e th er o r  n o t  th e r e  would be a 
d i f f e r e n c e  i n  th e  amount o f  d i s f lu e n c ie s  f o r  b o th  sex  g ro u p s , fo llo w in g  
l i s t e n i n g  t o  a  re c o rd e d  sam ple o f t h e i r  own v o ic e , becau se  o f  th e  
i n t e r a c t i o n  e f f e c t  h y p o th e s iz e d  above.
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D e f in i t io n s  o f  th e  E x p erim e n ta l V a r ia b le s
The in d ep en d en t v a r i a b le s  w ere : (A) Sex v a r i a b le s ;  (1 ) m ale
and (2 ) fem a le ; and (B) v o ic e  v a r i a b le s :  (1 ) h e a r in g  a sam ple o f
o n e 's  own re c o rd e d  v o ic e  and (2 ) h e a r in g  sa itp le s  o f  o th e r  v o ic e s .
The dependen t v a r i a b le  was th e  t o t a l  number o f  d i s f lu e n c ie s  p e r  one 
hundred  w ords, o c c u rr in g  in  each  s u b j e c t 's  sp eech , fo llo w in g  th e  
r e s p e c t iv e  v o ic e  sam ple .
L is te n in g  to  re c o rd e d  v o ic e  sam ples in v o lv e d  hav ing  each  m ale 
and fem ale  s u b je c t  l i s t e n  to  tw en ty  ta p e d  q u e s t io n s ;  fo u r  o f  w hich 
w ere re c o rd e d  i n  th e  s u b j e c t 's  own v o ic e  and th e  rem ainder o f  w hich 
w ere re c o rd e d  in  v o ic e s  o f  p e e r s ,  who w ere th e  same sex  as th e  s u b je c t  
and who w ere n o t  e x p e rim e n ta l s u b je c t s .
S u b je c t 's  d i s f l u e n t  speech  in v o lv e d  any i n te r r u p t i o n  in  th e  
s u b j e c t 's  p a t t e r n  o f  speech  re s p o n se , a c c o rd in g  to  Johnson , D arley  
and S p r ie s te r s b a c h 's  c l a s s i f i c a t i o n  o f  d i s f l u e n c ie s ,  as th e  s u b je c t  
resp o n d ed  to  th e  ta p e d  q u e s t io n s  in  p a r t  two o f  th e  experim en t (Appen­
d ix  C ).
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
CHAPTER I I  
METHOD 
S u b je c ts
The s tu d y  in v o lv e d  tw en ty  m ono-E nglish  s u b je c t s ,  te n  m ales 
and te n  fe m a le s , who w ere random ly s e l e c te d  from  th r e e  g rade  seven  
c la ssro o m s i n  two d i f f e r e n t  p u b lic  s c h o o ls ,  Bonner and T arg e t Range. 
S u b je c ts  w ere s e le c te d  from  th e s e  sc h o o ls  b ecau se  th e  o v e r a l l  s o c io ­
economic s t a tu s  o f  th e  p u p i ls  was s im i l a r  i n  th e  two s c h o o ls . Each 
s u b je c t  was g iv en  s c re e n in g  t e s t s  by th e  e x p e rim e n te r  to  d e te rm in e  
w h e th er o r  n o t  e ach  s u b j e c t 's  sp eech , lan g u ag e  and h e a r in g  a b i l i t i e s  
w ere w ith in  norm al l i m i t s .
P ro ced u re s
Each s u b je c t  was in d iv id u a l ly  t e s t e d  in  a sound t r e a t e d  room, 
w ith  a  one-way m ir r o r ,  i n  th e  Speech and H earing  S e rv ic e s ' m ob ile  u n i t ,  
by a  fem ale  e x p e r im e n te r . B efo re  b e g in n in g  th e  e x p e rim e n t, th e  sub ­
j e c t s  were asked  i f  th e y  had e v e r  had a h e a r in g  t e s t  o r  had re c e iv e d  
sp eech  th e ra p y  b e f o r e .  S u b je c ts  were th e n  g iv en  an a u d io m e tr ic  p u re  
to n e  s c re e n in g  t e s t  a t  2^0 Hz, 5^00 Hz, 1 ,0 0 0  Hz, and 2 ,000  Hz, and 
w ere a sk ed  to  r e a d  a lo u d  a  s e l e c t i o n  in v o lv in g  a l l  th e  speech  so u n d s . 
I f  th e  e x p e rim e n te r  ju d g ed  a s u b j e c t 's  sp eech  and language  a b i l i t i e s  
n o t  w i th in  norm al l i m i t s  o r  h e r / h i s  h e a r in g  a b i l i t y  was n o t  b e t t e r
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th a n  1$ dB H .L. (ISO 1961; s ta n d a r d ) ,  th e  s u b je c t  was re p la c e d  by a
s u b je c t  w ith  norm al sp e ec h , lan g u ag e  and h e a r in g  a b i l i t i e s .
A f te r  th e  s c re e n in g  t e s t s ,  th e  e x p e rim e n te r  p ro v id e d  th e  sub­
j e c t s  w ith  a s h e e t  c o n ta in in g  th e  a p p ro p r ia te  ty p e d  in s t r u c t i o n s  f o r  
p a r t  one o f  th e  esqierim ent (Appendix A ), In  th e  f i r s t  p a r t  o f  th e
e x p e rim e n t, th e  tw en ty  s u b je c t s  w ere random ly a s s ig n e d  q u e s t io n s  to
re a d  a lo u d . The t e n  q u e s t io n s  were ty p e d  on s e p a ra te  p ie c e s  o f  p a p e r  
and ly in g  f a c e  down on a  t a b l e  in  f r o n t  o f them (A ppendix B ). As each 
s u b je c t  re a d  a lo u d  th e  q u e s t io n s ,  th e y  w ere re c o rd e d  from  th e  o b se rv a ­
t io n  room as "own v o ic e "  p r e s e n ta t io n s  i n  p a r t  two o f  th e  e x p e rim e n t. 
S ix te e n  a d d i t io n a l  q u e s t io n s  w ere random ly a s s ig n e d  to  s ix te e n  non- 
e x p e r im e n ta l p e e r s  and se rv e d  a s  " o th e r  v o ic e s "  p r e s e n ta t io n  in  p a r t  
two o f  th e  e x p e rim e n t.
A ll  e x p e r im e n ta l q u e s t io n s  w ere random ly chosen  from  ^0 q u es­
t io n s  w hich w ere c o n s t ru c te d  on th e  b a s i s  o f  O ls e n 's  ( I 969 ) " n e u t r a l  
q u e s t io n s ."  A ll  q u e s t io n s  u se d  in  th e  ex p erim en t w ere rev iew ed  by  a 
U n iv e rs i ty  o f  M ontana e d u c a tio n  p r o f e s s o r .  D r. G. M i l l i s ,  who i s  i n  
ch a rg e  o f s o c i a l  s c ie n c e  c u rr ic u lu m  f o r  th e  ju n io r  h ig h  l e v e l ,  t o  h e lp  
a s s u re  t h a t  th e  q u e s t io n s  were n o t  d i f f i c u l t  f o r  g rade  seven  s tu d e n ts  
to  answ er.
A f te r  a  p e r io d  o f  th r e e  to  seven  d a y s , a l l  s u b je c t s  p a r t i c i ­
p a te d  i n  p a r t  two o f  th e  e x p e rim e n t, w hich to o k  p la c e  i n  th e  same 
e x p e r im e n ta l  room and th e  s u b je c t  r e c e iv e d  a  new ty p ed  i n s t r u c t i o n  
s h e e t  t o  r e a d  (A ppendix A ). In  th e  i n s t r u c t i o n s ,  th e  s u b je c ts  w ere 
t o l d  t h a t  th e y  w ould h e a r  t h e i r  own v o ic e , t o  red u ce  th e  p o s s i b i l i t y  
o f  a  " s t a r t l e d  re sp o n se "  t o  h e a r in g  t h e i r  own v o ic e .  The s u b je c t s  w ere
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th e n  p re s e n te d  w ith  a ta p e  re c o rd in g  o f tw en ty  d i f f e r e n t  q u e s t io n s ,  
s ix t e e n  o f  w hich w ere spoken by s ix te e n  g rad e  seven  p a r t i c i p a n t s  o f  
th e  same sex  a s  th e  s u b je c t ,  b u t  who w ere n o t  e x p e rim e n ta l s u b je c t s ,  
and f o u r  o f  w hich were spoken by  th e  s u b je c t  h e r s e l f /h im s e l f  (Appendix 
B ). Each s u b j e c t 's  f o u r  q u e s t io n s  w ere random ly chosen  from  th e  te n  
q u e s t io n s ,  w hich sh e /h e  p re v io u s ly  re a d  a lo u d  in  p a r t  one and th e s e  
f o u r  q u e s t io n s  were random ly o rd e re d  in  ev e ry  group o f  fo u r  q u e s tio n s  
w ith  th e  s ix te e n  o th e r  q u e s t io n s ,  so t h a t  no s u b je c t  a t  any tim e h e a rd  
h e r / h i s  own v o ic e  p r e s e n t  any q u e s tio n s  i n  s u c c e s s io n . Each s u b je c t  
was r e q u ir e d  to  answ er each  o f th e  tw en ty  ta p e d  q u e s tio n s  i n  a t  l e a s t  
th r e e  s e n te n c e s .  To h e lp  c o n t r o l  e v e ry  s u b j e c t 's  fo rm u la tio n  tim e in  
an sw ering  every  q u e s t io n ,  a  knock o c c u rre d  im m ed ia te ly  a f t e r  th e  q u es­
t io n  was p r e s e n te d ,  w hich p re d e te rm in e d ly  s ig n a le d  th e  s u b je c t  to  
b e g in  answ ering  th e  q u e s t io n  im m ed ia te ly .
E very  s u b je c t  was asked  to  f i l l  o u t a  q u e s t io n n a ir e  to  d e t e r ­
mine w h e th er o r  n o t  sh e /h e  re c o g n iz e d  h e a r in g  h e r / h i s  own v o ic e  and 
how many t im e s , i f  any , th e  s u b je c t  s a id  sh e /h e  had h e a rd  h e r / h i s  v o ic e  
p r e s e n t  a q u e s t io n .  Each s u b je c t  was a ls o  asked  w h e th er o r  n o t  sh e /h e  
had e v e r  re c o rd e d  h e r / h i s  v o ic e  on a  ta p e  r e c o r d e r ,  w he ther o r  n o t  s h e /  
he had e v e r  h ea rd  h e r / h i s  v o ic e  on a  ta p e  r e c o r d e r ,  and how r e c e n t ly  
sh e /lie  had h e a rd  h e r / h i s  v o ic e  (Appendix D ).
A pparatus
A ll  th e  re c o rd in g s  o f  v o ic e  sam ples u t i l i z e d  r e e l  to  r e e l  
W bllensak  ta p e  r e c o r d e r s .  A ll  v o ic e  sam ples w ere re c o rd e d  and p la y e d  
back a t  a  c o n s i s t e n t  volume l e v e l  and 7% i p s .
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The e x p e r im e n ta l ta p e  o f  th e  tw en ty  q u e s t io n s  was made f o r  
each  s u b je c t ,  by e d i t i n g  in to  a s in g le  ta p e  th e  f o u r  s e le c te d  q u e s­
t io n s  re a d  by  t h a t  s u b je c t  i n  p a r t  one and th e  s ix te e n  o th e r  q u e s t io n s  
re a d  by  n o n -e x p e rim e n ta l p a r t i c i p a n t s  o f  th e  same sex  a s  th e  s u b je c t .
W hile each  s u b je c t  was re sp o n d in g  to  th e  f i n a l  ta p e d  tw en ty  
q u e s t io n s ,  th e  s u b j e c t ’s  sp eech  re sp o n se s  were ta p e  re c o rd e d . T h is 
ta p e  o f th e  s u b j e c t 's  re sp o n se s  was u t i l i z e d  to  d e te rm in e  th e  fre q u e n c y  
o f  h i s  d i s f lu e n c ie s .
D is f lu e n c y  A n a ly s is
To d e te rm in e  th e  r e l i a b i l i t y  o f  h e r  i d e n t i f i c a t i o n  o f  d i s ­
f l u e n c ie s ,  th e  e x p e rim e n te r  and a g ra d u a te  in  Speech P a th o lo g y  and 
A udiology u sed  Johnson , D arley  and S p r ie s te r s b a c h 's  c l a s s i f i c a t i o n  o f  
d i s f lu e n c ie s  (Appendix C) to  d e te rm in e  th e  fre q u e n c y  o f  d i s f lu e n c ie s  
in  s u b j e c t s '  answ ers to  th e  ta p e d  q u e s t io n s .  The ju d g es  a n a ly ze d  th e  
f i r s t  tw en ty  words o f  one random ly chosen  re sp o n se  f o r  each  s u b je c t  
and th e  d is f lu e n c y  c o u n t o f  one ju d g e  was compared to  t h a t  o f  th e  
o th e r  by  u s in g  a P ea rso n  product-m om ent c o r r e l a t i o n  c o e f f i c i e n t . ^  The 
c o r r e l a t io n  c o e f f i c i e n t  was .9h> w hich  was s i g n i f i c a n t  a t  th e  .001 
l e v e l  when a tw o - ta i le d  t e s t  was u se d , w ith  th e  c r i t i c a l  v a lu e  o f  r
1  r  = NDCI -  (IT )(E X )____________
-  (EX)^][rcr^ - (JJ)^
Where N = number o f  p a i r s  o f s c o r e s ,  ZY = sum o f  th e  p ro d u c ts  o f  th e  
p a i r e d  s c o re s ,  X = sum o f  s c o re s  o f  one v a r i a b le ,  T = sum o f  s c o re s  o f  
o th e r  v a r i a b le .
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com puted by u s in g  a  t - t e s t  f o r  an N v a lu e  o f  l e s s  th a n  t h i r t y .  Thus, 
th e  e x p e r im e n te r 's  in te r ju d g e  r e l i a b i l i t y  was assumed and she a n a ly ze d  
th e  re sp o n se s  o f  e v e ry  s u b je c t  f o r  d i s f l u e n c i e s .  Two sc o re s  were ob­
ta in e d  f o r  each  s u b je c t :  ( a )  th e  t o t a l  number o f  d i s f lu e n c ie s  p e r  one
hundred  words o c c u rr in g  d u rin g  th e  s u b j e c t 's  re s p o n se s  t o  q u e s tio n s  
p re s e n te d  in  h e r /h i s  own v o ic e ;  and (b ) th e  t o t a l  number o f  d i s f l u ­
e n c ie s  p e r  one hundred  words o c c u rr in g  d u rin g  th e  s u b j e c t 's  re sp o n se s  
to  q u e s t io n s  p r e s e n te d  in  o th e r  v o ic e s .
A lthough n o t  th e  p rim e i n t e r e s t  o f  th e  e x p e rim e n t, th e  e x p e r i ­
m en ter o b ta in e d  fo u r  s c o re s  showing each  s u b j e c t 's  number o f  d i s f lu e n ­
c ie s  p e r  re sp o n se  to  h e r / h i s  own v o ic e ,  to  d e te rm in e  w he ther o r  n o t  any 
a d a p ta t io n  o c c u rre d  to  h e a r in g  o n e 's  own v o ic e .
S t a t i s t i c a l  D esign
The e x p e r im e n ta l d a ta  w ere a n a ly ze d  u s in g  a Type I  Mixed D esign  
(L in d q u is t ,  1 9 56 ), w hich i s  a tw o - f a c to r  m ixed d e s ig n , w ith  w i th in -  
s u b je c t  m easures o f  one f a c t o r ,  nam ely , l i s t e n i n g  to  own v e rs u s  o th e r  
v o ic e s ;  and w ith  se x  as a  b e tw e e n -s u b je c t  f a c t o r .  An F - t e s t  was u sed  
to  d e te rm in e  th e  s ig n i f ic a n c e  o f  th e  main e f f e c t s  o f th e  two f a c to r s  
and th e  i n t e r a c t io n  betw een them . A .10  c o e f f i c i e n t  o f  r i s k  was u se d  
to  d e te rm in e  th e  s ig n i f ic a n c e  o f  th e  d a ta  s in c e  th e  s tu d y  was e x p lo ra ­
to r y  i n  te rm s o f  d e te rm in in g  w h e th e r o r  n o t more e x te n s iv e  experim en­
t a t i o n  in  t h i s  a re a  would be w a rra n te d  in  th e  f u t u r e .
r2
w here r  = P e a rso n  product-m om ent c o r r e l a t io n .  
N = number o f  p a i r s  o f  s c o r e s .
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CHAPTER I I I
RESULTS
The d a ta  w ere a n a ly ze d  by  d e te rm in in g  th e  t o t a l  number o f  
d i s f lu e n c ie s  p e r  hundred  words p roduced  in  a s u b j e c t 's  speech  a f t e r  
l i s t e n i n g  to  each  o f  f o u r  q u e s t io n s  i n  h e r / h i s  own re c o rd e d  v o ic e  o r  
to  each  o f s ix te e n  q u e s t io n s  i n  o th e r  re c o rd e d  v o ic e s .  The mean number 
o f d i s f lu e n c ie s  p e r  one hundred  words f o r  e v e ry  s u b je c t  in  each  v o ic e  
c o n d it io n  was c a lc u la te d  from  th e  t o t a l  number o f  d i s f lu e n c ie s  p e r  
hundred  words p roduced  by th e  s u b je c t  i n  th e  two v o ic e  c o n d i t io n s .
The mean number o f  d i s f lu e n c ie s  f o r  m ales and fem ales u n der th e  two 
v o ic e  c o n d it io n s  as w e ll  as th e  t o t a l  means f o r  se x  and v o ic e  c o n d it io n  
w ere d e te rm in ed  and p re s e n te d  in  T ab le  1 . The g ro u p s ' means were p r e ­
s e n te d  v i s u a l l y  in  F ig u re  1 .
T able  2 shows th e  summary o f  th e  a n a ly s is  o f  v a r ia n c e  (Type 1 
Mixed d e s ig n  (T iin d q u is t, 1 9 ^6 ]) u sed  in  e v a lu a t in g  th e  d i f f e r e n c e s  
among th e  group m eans.
I n t e r a c t io n  E f f e c t  betw een V oice and Sex V a r ia b le s
The sex  by  v o ic e  i n t e r a c t i o n  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  
a s  in d ic a te d  by an F v a lu e  o f  .07 (d f  1 /1 8 )  in  T able 2 .
The la c k  o f  i n t e r a c t i o n  betw een v o ic e  and sex  was a ls o  i l l u s ­
t r a t e d  i n  F ig u re  1 b y  th e  d eg ree  to  w hich th e  two l i n e s  a re  p a r a l l e l .
16
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TABLE 1
MEAN NUMBER OF DISFLUENCIES FOR MALE AND FEMALE SUBJECTS 
UNDER THE TWO CONDITIONS AND THE TOTAL MEANS 
FOR SEX AND VOICE CONDITIONS
Groups
V oice C o n d itio n s
Own V oice O ther V oice T o ta l
Males 12 .38 9 .9 0 1 1 . Ih
Fem ales 9 .8 8 7 .8 1 8 .8 k
T o ta l 11.13 8 .86
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TABLE 2
ANALYSIS OF THE MAIN AÎID INTERACTION EFFECTS 
FOR SUBJECTS' DISFLUENGIES PER 100 WORDS
Source
D egrees o f  
Freedom
Sum o f 
S quares
Mean o f  
S quares F V alue P
Between S u b je c ts 19 691.67 mm
Sex (A) 1 5 2 .7 6 52 .76 1 .18 NS
E r ro r  (b ) 18 638 .90 35 .19 — -
W ith in  S u b je c ts 20 159.83 mm mm mm mm
Voice (B) 1 5 1 .26 5 1 .26 8 .78 .01
Sex by  v o ic e 1 . i l l . i l l .07 NS
E r ro r  (w) 18 105.07 5 .8 3 — —
T o ta l 39 8Ü8 .LO7 — —











(9 .9 0 ) (9 . 88)
(7 .8 1 )
O ther Own
V oice C o n d itio n s
F ig u re  1 . R e la t io n s h ip  betw een  sex  and v o ic e  e f f e c t s  by  com parison  
o f  mean d i s f lu e n c y  sc o re  p e r  100 words f o r  each  v o ic e  
c o n d it io n  and sex  g ro u p .
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T hus, th e  n u l l  h y p o th e s is ,  w hich  p r e d ic te d  no i n t e r a c t io n  e f f e c t  b e ­
tw een se x  g roups and v o ic e  c o n d i t io n s ,  was a c c e p te d .
V oice V a r ia b le s
To d e te rm in e  th e  m ain e f f e c t s  o f  h e a r in g  o n e 's  own re c o rd e d  
v o ic e  and h e a r in g  o th e r  re c o rd e d  v o ic e s ,  th e  t o t a l  s u b je c t  d is f lu e n c y  
means p e r  hundred  words f o r  b o th  v o ic e  c o n d it io n s  were compared (T ab le  
1 ) ,  The mean number o f  d i s f lu e n c ie s  fo llo w in g  l i s t e n i n g  to  o n e 's  own 
v o ic e  was 1 1 .1 2 , w hich was s i g n i f i c a n t l y  g r e a t e r  th an  th e  mean number 
o f  d i s f lu e n c ie s  p e r  hundred  words r e s u l t i n g  a f t e r  l i s t e n i n g  to  o th e r  
re c o rd e d  v o ic e s :  8 .8 6 , a s in d ic a te d  by an F v a lu e  o f  8 .78  (d f  1 /1 8 ) .
T h e re fo re , th e  n u l l  h y p o th e s is  was r e j e c t e d .  I t  a p p ea rs
re a so n a b le  t h a t  s u b je c ts  r e v e a l  more d i s f lu e n c ie s  i n  t h e i r  speech  
a f t e r  l i s t e n i n g  to  t h e i r  own re c o rd e d  v o ic e s ,  th a n  th e y  would a f t e r  
l i s t e n i n g  to  o th e r  re c o rd e d  v o ic e s .
Sex V a r ia b le s
Male s u b je c t s  showed a  g r e a te r  mean number o f  d i s f lu e n c ie s  
( l l . l l i )  th a n  th e  fem a le  s u b je c t s  r e v e a le d  (7 .8 1 )  in  t h e i r  sp eech  in  
g e n e r a l .  However, th e  F v a lu e  o f  1.U8 (d f  1 /1 8 ) was n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t .  C o n s id e rin g  th e  la c k  o f i n t e r a c t i o n  betw een v o ic e  and se x  
and th e  i n s i g n i f i c a n t  F v a lu e  f o r  se x , th e  n u l l  h y p o th e s is  in v o lv in g  
b o th  s e x  g roups hav ing  th e  same amount o f  d i s f lu e n c ie s  i n  t h e i r  speech  
a f t e r  l i s t e n i n g  to  o th e r  re c o rd e d  v o ic e s ,  was a c c e p te d . I t  sh o u ld  be 
p o in te d  o u t t h a t  th e  o b se rv ed  d i f f e r e n c e  was i n  th e  p r e d ic te d  d i r e c ­
t i o n  and th e  g e n e ra l  e x p e c ta t io n  t h a t  m ales w ould be more d i s f l u e n t
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was confirmed in the sample. The large between subject variance and 
the size of the sample limit the use of the result for generalization 
to the population unless it is interpreted with the obtained results 
in numerous other studies.
Adaptation Effect on Subjects  ̂Disfluency Scores 
After Hearing Their Own and Other Voices
The experim enter was in te r e s te d  in  w hether o r no t th e  su b je c ts  
showed any red u c tio n  in  t h e i r  d is f lu e n c ie s  from those  o f th e  f i r s t  two 
questio n s posed in  t h e i r  own vo ices to  th e  l a s t  two questions posed in  
t h e i r  own v o ic e s . The t o t a l  number o f d is f lu e n c ie s  o f each su b je c t in  
h is /h e r  two responses to  h is /h e r  own vo ice  o r o th e r  vo ices during the  
f i r s t  te n  q u estio n s  and in  h is /h e r  two responses to  h is /h e r  own voice 
o r o th e r  vo ices during  th e  second ten  q u e s tio n s , were c a lc u la te d  so 
th e  mean number o f d is f lu e n c ie s  f o r  b o th  sex  groups and qu estio n  le v e ls  
in  bo th  vo ice  co n d itio n s  cou ld  be determ ined (Table 3)»
It appears that during the first two responses to their own 
voices, the female subjects' disfluencies were about the same as the 
male subjects' disfluencies. However, in the last two responses to 
their own voices, the male subjects' disfluencies increased and the 
female subjects' disfluencies decreased. Therefore, it appears that 
the female subjects did adapt to hearing their own voices, while the 
male subjects did not show an adaptation effect to hearing their own 
voices (Figure 2). However, it appears that both males and females 
showed a reduction in their mean number of disfluencies from the first 
to the last ten questions, when listening to other voices. As illus­
trated in Figure 3, females showed a larger reduction in the mean
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TABLE 3
MEAN NUMBER OF DISFLUENCIES PER 100 WORDS FOR MALE AND FEMALE 
SUBJECTS IN THE TWO EXPERIMENTAL QUESTION LEVELS 
WHEN HEARING OWN AND OTHER VOICES
Experimental Question Levels





Males 10.ko 9 .5 1
Females 9.81 5.87






















Level of experimental questions
Figure 2, Relationship between the sex groups and level of experi­
mental questions after subjects heard their own voices 
by conçtarison of the mean number of disfluencies for each 
sex group and experimental question level.




















Figure 3. Relationship between the sex groups and experimental ques­
tion levels after subjects hear other voices by comparison 
of the mean number of disfluencies for each sex group and 
the question level.
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number o f d is f lu e n c ie s  from th e  f i r s t  to  th e  l a s t  ten  q u e s tio n s , than  
shown by th e  m ales, suggesting  a d ap ta tio n  to  th e  o th er voice by the  
fem ales and l i t t l e  o r no ad ap ta tio n  by th e  m ales.
Q uestionnaire  Responses
A ll su b je c ts  in  the  study had more than  tw ice p rev io u s ly  r e ­
corded and heard  t h e i r  own vo ices on a tap e  re c o rd e r . Three male and 
f iv e  fem ale su b je c ts  d id  n o t recognize t h e i r  own voice any time on th e  
q u estio n  tap e  p re sen te d  to  them in  p a r t  two o f th e  experim ent. Of 
th e se  s u b je c ts , one male and one fem ale showed a re v e rs a l  in  the  ex­
p ec ted  number o f d is f lu e n c ie s j  they  rev ea led  more d is f lu e n c ie s  a f t e r  
hearing  o th e r  vo ices than  a f t e r  hearing  t h e i r  own v o ice s .
With re fe re n c e  to  Appendix E, only two su b je c ts  recognized 
t h e i r  own vo ices as p resen ted  fo u r  tim es. Both of these  su b je c ts  had 
heard  t h e i r  recorded  vo ices se v e ra l tim es, most re c e n tly  in  th e  p a s t  
week or p a s t  month. G enera lly , i t  appeared th a t  su b je c ts  who were able 
to  recogn ize  t h e i r  own v o ices  e x h ib ite d  a h igher amount o f d is f lu e n c ie s  
a f t e r  hearing  t h e i r  reco rded  v o ice s .
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DISCUSSION
The hypotheses upon which this study was based were; (1) 
Females would show a greater change in their amount of disfluencies 
following hearing their own recorded voices compared to the amount of 
disfluencies following listening to other recorded voices, than would 
be revealed by malesj (2) males would reveal a greater amount of dis­
fluencies following listening to other recorded voices than the 
amount of disfluencies revealed by female subjects following listening 
to other recorded voices: (3) a larger amount of speech disfluencies 
would occur in a subject's speech following listening to her/his own 
recorded voice than would occur following listening to other recorded 
voices.
Examination o f  th e  In te ra c t io n  E ffe c t
The first hypothesis involving sex by voice interaction was 
not accepted by the data. In comparing responses to the two different 
voice conditions, it was found that males revealed slightly more 
change in their amount of speech disfluencies than did females, but 
this change was not statistically significant.
Exam ination o f th e  s u b je c ts ' a d ap ta tio n s  e f f e c ts  to  hearing  
t h e i r  own vo ices may p rov ide  some understand ing  of why th e  p re d ic te d
26
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
27
in te r a c t io n  e f f e c t  was n o t s ig n i f ic a n t .  Females appeared to  re v e a l a 
decreased  amount o f speech d is f lu e n c ie s  in  th e i r  responses to  th e  l a s t  
two q u e s tio n s  posed in  t h e i r  own v o ice s , which was in d ic a tiv e  of adap­
ta t io n  to  hearing  th e i r  own v o ic e s . Males showed in c reased  speech 
d is f lu e n c ie s  a f t e r  hearing  th e  l a s t  two q u estio n s in  th e i r  own v o ice s , 
which d id  no t appear to  r e f l e c t  any a d ap ta tio n  e f f e c t .
The age of th e  s u b je c ts , e s p e c ia l ly  th e  m ales, may have been 
an in flu e n c in g  f a c to r  on th e  d if f e r in g  a d ap ta tio n  e f f e c t  which re s u l te d  
in  th e  p re se n t s tu d y . Some males become more conscious of t h e i r  vo ices 
w ith  th e  onse t o f p u b erty , f o r  among th e  secondary sexual c h a ra c te r is ­
t i c s  s ig n a lin g  th e  development o f the  rep ro d u c tiv e  c ap a c ity , th e  change 
of vo ice  i s  prom inent (Murphy, I 9 6 I 4 ) .  Such vocal v a r ia tio n s  n e c e ss i­
t a t e  th e  in c o rp o ra tin g  o f new vocal tech n iq u es, new s e l f - l i s t e n in g  and 
m onitoring  re fe re n c e s . New se lf-c o n c e p ts  and ro le  p e rcep tions may a lso  
be a sso c ia te d  w ith  v o ca l change. In  fem ales, the  change of vo ice  i s  
no t as prom inent as in  males and u su a lly  occurs two years befo re  th e  
m ales. Thus, many o f th e  fem ale s u b je c ts ' vo ices may have a lready  
changed or have n e a r ly  f in is h e d  changing, whereas some of the  male 
su b je c ts  were e n te r in g  th i s  p e rio d  of vocal change. Another in d ic a ­
t io n  o f the  m ales ' consciousness about t h e i r  vo ices was th a t  more male 
than  fem ale su b je c ts  recogn ized  t h e i r  v o ice s  on the  tap e  rec o rd e r , as 
in d ic a te d  by th e  q u e s tio n n a ire . T heir re sp e c tiv e  re a c tio n  to  o th e r  
vo ices  may a ls o  r e f l e c t  th e  m ales ' g re a te r  concern about a re a c tio n  
to  t h e i r  own v o ic e s . Females adapted in  t h e i r  responses to  o th er 
v o ice s  as much as they  d id  to  t h e i r  own v o ic e s . However, males showed 
l i t t l e  change in  t h e i r  response to  o th e r  v o ice s .
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The experim enter based  h e r p re d ic tio n  about the  p o ss ib le  
in te r a c t io n  e f f e c t  on p rev ious re se a rc h , which in d ic a te d  th a t  women 
showed g re a te r  em otional re a c tio n  to  hearin g  th e i r  own v o ice s , than 
fem ale c o n tro ls  rev ea led  to  hearing  o th e r  vo ices (Holzman and Rousey, 
1966) .  The p re se n t fem ale su b je c ts  d id  i n i t i a l l y  show more speech 
d is f lu e n c ie s ,  a f t e r  hearin g  th e i r  own v o ice s , b u t they  appeared to  
become more accep tan t of t h e i r  vo ices as shown by the  ad ap ta tio n  e f ­
f e c t .  The su b je c ts  in  t h i s  study were younger th an  those  d e a l t  w ith  
in  p rev ious s tu d ie s .  O lder fem ale su b je c ts  may be more conscious o f 
p h y s ic a l a t t r a c t iv e n e s s  than  younger female s u b je c ts . Perhaps o ld er 
fem ales would re v e a l  more d is f lu e n c ie s  a f t e r  hearing  th e i r  own vo ices 
th an  would younger fem ales, bedause of t h e i r  vary ing  id ea s  about what 
c o n s t i tu te s  a t t r a c t iv e n e s s .  A lso, o ld e r fem ales might be so much more 
concerned about t h e i r  vocal a t t r a c t iv e n e s s  than  would younger fem ales, 
th a t  they  would no t show th e  same a d ap ta tio n  e f f e c t  as dem onstrated 
by th e  female su b je c ts  in  t h i s  s tudy .
Possibly, older postpubescence males would not be as concerned 
about "how they sound" as is indicated in the responses of the younger 
male subjects studied here. Therefore, the nonsignificant interaction 
effect found in the present study with younger subjects should not be 
generalized to other age groups, without a more thorough investigation 
of the age variable and its effect on speech disfluencies after hearing 
one's own voice. Further, it is recommended that any evaluation of 
interaction or main effects of listening to own versus other voices 
should take into account adaptation effect as apparent changes were 
taking place during the experiment which differed for the two sexes.
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Exam ination of th e  Voice C ondition  E ffe c t
The second hypo thesis  th a t  one would become more d is f lu e n t  
a f t e r  h earin g  h is /h e r  own vo ice  than  a f t e r  hearing  o th e r  recorded 
v o ice s  was supported  by th e  d a ta .
As shown in  p rev ious re se a rc h  (Holzman and Snyder, 1966), the  
su b je c ts  appeared to  re v e a l in c reased  ten s io n  a f t e r  hearing  t h e i r  own 
reco rded  v o ice s , which a lso  appeared to  occur w ith  in c reased  speech 
d is f lu e n c ie s  (Robbins, 1920; Valyo, 196U). There a re  many v a ria b le s  
which, a lone o r in  com bination, could  have i n i t i a t e d  in c reased  ten s io n  
and th e  r e s u l t in g  in c re ased  d is f lu e n c ie s  in  th e  su b je c ts  in  the  
p re se n t s tu d y .
For example, the  experim enter t r i e d  to  c o n tro l fo r  a s t a r t l e  
response  to  hearing  o n e 's  own taped  voice unexpec tan tly , by t e l l in g  
th e  su b je c ts  beforehand th a t  they  would h ear t h e i r  own v o ices, bu t 
n e v e rth e le s s  th e  su b je c ts  may have shown vary ing  degrees of a s t a r t l e  
resp o n se . Perhaps, any r e s u l t in g  em otional response to  hearing  o n e 's  
tap ed  voice may have been a  re a c tio n  to  hearing  o n e 's  taped  vo ice  as 
d i f f e r in g  from th e  vo ice  one h ears  w hile speaking . Such a re a c tio n  
appears to  have occurred  when people l i s t e n  to  t h e i r  vo ices on a tape  
re c o rd e r  (Holzman and Rousey, 1966). One of the  exp lanations f o r  such 
a r e a c t io n  to  h earing  o n e 's  own taped  v o ic e , provided by Holzman and 
Rousey (1966) was th e  a i r  versus bone conduction theo ry  (Bekesy, 19U9).
R ela ted  to  th e  a i r  versus bone conduction exp lana tion  i s  th e  
th eo ry  o f s tu t te r in g  as a p e rp e tu a l d is tu rb a n c e . As c i te d  in  Van R iper 
(1972), s t u t t e r e r s  appear to  possess  a d e fe c tiv e  m onitoring system  fo r
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producing  se q u e n tia l  speech, which appears due to  d is to r te d  au d ito ry  
feedback . Motor speech re q u ire s  a r e l i a b le  flow  o f in fo rm ation  from 
th e  ou tpu t i f  speech i s  to  be in te g ra te d . This feedback re tu rn s  
through  m u ltip le  b i l a t e r a l  channels and i s  p rocessed  a t  many le v e ls  
in  th e  c e n t r a l  nervous system . Thus, th e re  a re  many p o ss ib le  sources 
o f a u d ito ry  d is to r t io n s  in  th e  feedback system: asynchrony of fee d ­
back s ig n a ls  th a t  a r r iv e  in  the  r ig h t  and l e f t  c o r t i c a l  hemispheres 
and d i f f e r e n t i a l  o r de lay  in  bone, a i r  and tis su e -co n d u c tio n  (Van 
R ip e r, 1972) .  Normal speakers m onitor t h e i r  motor sequences o f speech 
by som esthesia  and scan th e  meaning of t h e i r  speech a u d ito r i ly  (Van 
R ip er, 1971) .
In  th e  p re s e n t  s tu d y , th e  su b je c ts  may have u t i l i z e d  bo th  
t h e i r  a u d ito ry  and som esthetic  channels to  m onitor th e i r  own speech 
a f t e r  hearing  t h e i r  taped  v o ic e s . Use of bo th  channels, r a th e r  than 
only  th e  som esthetic  channel, may have caused d is to r t io n  in  th e  t o t a l  
feedback system and th e  r e s u l t in g  in c re a se  in  speech d is f lu e n c ie s .
I f  su b je c ts  sw itched more usage to  the  a u d ito ry  m odality  than  p rev io u s ly  
u t i l i z e d ,  th e  sw itch  may have occurred  because o f t h e i r  a tte n t io n  
focusing  on th e  d i f f e r in g  vocal q u a li ty  r e s u l t in g  from hearing  th e i r  
taped  vo ices th rough  a i r  conduction as compared to  hearing  th e i r  own 
v o ices  w hile  speaking through a i r ,  bone and tis su e -c o n d u c tio n . Most 
o f th e  re se a rc h  (T rav ers , 196^) seemed to  in d ic a te  th a t  when inform a­
t io n  from more than  one sense m odality  i s  provided sim ultaneously  in  
th e  governing of a given a c t iv i t y  no advantage i s  given and in h ib i to ry  
in te r fe re n c e  tends to  be th e  more p ro b a to ry  r e s u l t .
S ub jec ts  may a lso  have shown in c re a sed  d is f lu e n c ie s  as a r e s u l t  
o f  hearin g  d is f lu e n c ie s  in  t h e i r  own reco rded  speech . Hanley (1972)
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showed th a t  speakers tend  to  become more d is f lu e n t  a f t e r  hearing  d is ­
f lu e n t  speech . In  th e  p re se n t s tu d y , su b je c ts  may have become more 
aware and le s s  accep ting  of th e  d is f lu e n c ie s  in  th e i r  recorded speech, 
as compared to  t h e i r  re a c tio n  to  d is f lu e n c ie s  in  th e  recorded speech 
o f o th e r s .  I f  such an e f f e c t  was p o s s ib le ,  then  the  su b je c ts  may have 
become in c re a s in g ly  aware about be ing  d is f lu e n t  and consequently  become 
more d is f lu e n t .  An in c re a se  in  th e  m ales’ d is f lu en c y  to ta l s  in  the  
l a s t  te n  q u estio n s  may have been in d ic a t iv e  o f such speech awareness.
As fem ales showed decreased  d is f lu e n c y  t o t a l s  from th e  f i r s t  ten  
q u estio n s  to  th e  l a s t  ten  q u e s tio n s , i t  may suggest th a t  fem ales may 
no t be as su s c e p tib le  to  speech awareness i s  suggested f o r  the  m ales, 
which may be r e la te d  to  th e  h igher incidence  of d is flu en c y  problems 
in  males than  in  fem ales (D avis, 1939, 19U0j Johnson, I 96I ) .
Furtherm ore, hearing  o n e 's  own recorded  voice may have caused 
a speaker d i f f i c u l t y  in  fo rm ula ting  h is  own subsequent speech, because 
of th e  d is t r a c t io n  o r noxiousness o f th e  s u b je c t 's  own recorded vocal 
q u a l i ty  and/or h is  own speech d is f lu e n c ie s .  The p re se n t su b je c ts  may 
have in c re ased  t h e i r  speech d is f lu e n c y  t o t a l s  by a d d itio n a l use of 
in te r je c t io n s  and r e v is io n s ,  which a llow  a d d itio n a l language form ula­
t io n  tim e . F u rth e r in v e s tig a t io n s  o f th e se  re la tio n s h ip s  must be 
c l a r i f i e d  b e fo re  g e n e ra liz a tio n  of th e se  r e s u l t s  to  o th e r p o p u la tio n s .
C onsidera tions o f O ther V a riab le s  In flu en c in g  D isfluency
Although in te r a c t io n  between experim enter and su b je c ts  was 
minim ized through se p a ra tio n  of the  two by p lac in g  each in  a sound­
p ro o f room, th e  experim enter was aware o f th e  p o ss ib le  e f f e c t  of a
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female experimenter on the disfluencies produced in a subject's speech. 
Further experimentation may use a male experimenter to determine 
whether or not the sex of the experimenter is an influencing variable 
on the speech disfluencies of the subject after hearing his own re­
corded voice.
The experiment also attempted to control for equal difficulty 
of questions presented in both voice conditions, by consulting a cur­
riculum adviser) but still some subjects were unable to completely 
answer one or two questions. When subjects did not know the answer, 
they usually began to answer the question and then abruptly said, "I 
don't know the answer," or "We haven't taken this in class." The ex­
perimenter counted these responses, when they occurred in the first 
twenty words of an answer. Future research, therefore, should attempt 
to further alleviate any language formulation difficulty, as a result 
of any other variable aside from the main variable of hearing one's own 
voice, so that the experimental findings have more generalizability to 
the clinical setting, than do the limitations imposed on the present 
study by such a language formulation variable.
Therapeutic Considerations
The experimenter was interested in the therapeutic value of 
this experiment with regard to the prevention and modification of dis­
fluency problems, as well as other speech problems. Listening to one's 
own speech does appear to be a variable in speech disfluencies and 
should be provided for in therapy, especially sessions which involve 
tape recorded feedback. If a clinician, working with a young articu­
lation voice or language case, uses a tape recorder, the clinician
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should  be aware th a t  th e  c h ild  may experience in c reased  speech d i s f lu ­
e n c ie s  as a fu n c tio n  o f hearin g  h is  own voice on a tape  re c o rd e r .
Such d is f lu e n t  speech, r e s u l t in g  from hearin g  o n e 's  own taped  vo ice , 
may be r e la te d  to  th e  development o f  d isflu en cy  problems in  c h ild re n . 
Furtherm ore, i f  a c l in ic ia n  i s  invo lved  in  work w ith  a  s t u t t e r e r  on 
a  tape  re c o rd e r  (P e in s , MeGough and Lee, 1972), th e  s t u t t e r e r 's  d is ­
f lu e n c ie s  may a lso  in c re a se  as a fu n c tio n  of hearing  o n e 's  own recorded  
v o ic e .
Such th e ra p e u tic  c o n s id e ra tio n s  a re  sp ecu la tio n  on b e h a lf  o f 
th e  experim enter and should no t be in te rp re te d  as g e n e ra liz a tio n s  of 
th e  p re s e n t  re se a rc h  f in d in g s  to  th e  c l i n i c a l  s e t t in g  w ithou t fu r th e r  
in v e s tig a t io n  of th e  experim en tal purpose.
Research Im p lica tio n s
As the  s ta te d  in te n t  o f  t h i s  study  was e x p lo ra to ry  in  term s of 
in v e s tig a t in g  speech d is f lu e n c ie s  as a fu n c tio n  o f hearing  o n e 's  own 
v o ic e , the  experim enter b e lie v e s  th a t  th e  p re se n t re sea rch  fin d in g s  
a re  wortlqr of f u r th e r  in v e s t ig a t io n .  Future re se a rc h  could  delve in to  
th e  fo llow ing :
The e f f e c t  of age and h earin g  o n e 's  own v o ice , as p rev io u s ly  
m entioned, cou ld  be considered  f o r  fu tu re  experim en ta tion . I t  would 
be in te r e s t in g  to  n o te  w hether o r n o t c h ild re n , o ld e r te e n -a g e rs , and 
g e r i a t r i c s  e x h ib i t  d is f lu e n c ie s  in  t h e i r  speech a f t e r  hearing  th e i r  
own v o ic e s .
Research could also consider sex as an independent variable 
again. Do disfluencies increase as a function of hearing one's own
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v o ic e , when th e  age and sex  o f th e  su b je c ts  a re  bo th  m anipulated as 
an o th er independent v a r ia b le ?  Only fu tu re  re sea rch  can determ ine i f  
an in te r a c t io n  e f f e c t  between sex and vo ice  co n d itio n s does e x is t  in  
younger o r o ld e r  s u b je c ts .
Another c o n s id e ra tio n  in  in v e s tig a t io n  o f d is f lu e n c ie s  as a 
r e s u l t  o f hearing  o n e 's  own vo ice  could  be th e  speech d is f lu e n c ie s  o f 
v a rio u s  r a c i a l  m in o r i t ie s ,  such as Mexican-American s, H u t te r i te s ,  
American B lacks, and American In d ia n s , to  determ ine i f  t h e i r  d i s f lu ­
e n c ie s  in c re a se  a f t e r  hearing  t h e i r  own recorded  v o ice s .
With in c re a sed  use o f th e  tape  rec o rd e r d i r e c t ly  o r in d i r e c t ly  
in  s tu t te r in g  th e ra p y , th e  e f f e c t  in  a s t u t t e r e r 's  speech o f hearing  
h e r /h is  own recorded  vo ice would be very  v a lu ab le  re se a rc h  in  the  
c l i n i c a l  s e t t in g .  As people w ith  speech d e fe c ts ,o th e r  than  s tu t te r in g ,  
have been shown to  r e a c t  em otionally  to  hearing  th e i r  own recorded 
v o ices  (Weston and Rousey, 1970), then i t  appears p la u s ib le  th a t  s t u t ­
t e r e r s  may r e a c t  in  th e  same manner, and in  tu rn , become more d is f lu e n t  
a f t e r  hearing  t h e i r  own recorded  v o ic e s . I f  such fu tu re  re sea rch  ap­
peared  s ig n i f ic a n t ,  th e  c l in ic ia n  would b e n e f i t  from being aware o f 
th e  e f f e c t  so t h a t  she could  no te  th e  b ehav io r, r e a l iz e  i t s  stim ulus 
and d e s e n s it iz e  th e  c l i e n t  to  th e  e f f e c t  of hearing  h e r /h is  own r e ­
corded v o ice .
The types o f d is f lu e n c ie s  em itted  by an in d iv id u a l a f t e r  l i s ­
te n in g  to  h e r /h is  own v o ic e , may be im portan t fu tu re  re se a rc h , w ith  
th e ra p e u tic  im p lic a tio n s  a ls o .  I f  a person  re v e a ls  in c reased  i n t e r ­
je c t io n s  and re v is io n s  a f t e r  h earing  h is /h e r  own voice d is f lu e n c ie s , 
such d is f lu e n c ie s  would be more l ik e ly  to  be regarded  as "normal"
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d is f lu e n c ie s .  However, i f  a person  showed sound and s y l la b le  r e p e t i ­
t io n s  and p ro lo n g a tio n s  a f t e r  hearin g  h is /h e r  own v o ice , h is  speech 
would more l ik e ly  be considered  " d is f lu e n t ."  T herefore , th e  types of 
d is f lu e n c ie s  em itted  by an in d iv id u a l, a f t e r  hearing  h e r /h is  own r e ­
corded v o ice , a re  im portan t in  term s o f judging  th e  speaker to  be 
"norm ally" d is f lu e n t  o r a  " s tu t t e r e r , "  which has im portan t im p lica­
t io n s  f o r  th e  judging  o f  a s t u t t e r e r  in  term s of h is  improvement.
T h ere fo re , fu tu re  re se a rc h  to  in v e s tig a te  these  v a ria b le s  in  
a s s o c ia tio n  w ith  hearing  o n e 's  own vo ice  would be u se fu l so th a t  
f u r th e r  p rev en tio n  and m o d ifica tio n  o f d is f lu en c y  problems could 
occu r.
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SUMMARY AND CONCLUSIONS
As a means o f determ ining th e  e f f e c t  o f hearing  o n e 's  own 
reco rd ed  vo ice  on th e  flu en cy  of a normal speaker, a group of te n  male 
and te n  fem ale seven th  g rad e rs  responded to  q u e s tio n s , which were p re ­
sen ted  in  t h e i r  own vo ice  and o th e r recorded  v o ic e s . Two re s u l t in g  
d is f lu e n c y  sco res were ob ta ined  from th e  responses of the  male and 
fem ale groups: th e  frequency of speech d is f lu e n c ie s  shown by a sub­
j e c t  a f t e r  h earing  h is  own vo ice  and th e  frequency o f d is f lu e n c ie s  
shown by a  s u b je c t a f t e r  hearing  o th e r recorded  v o ic e s . The mean 
frequency of d is f lu e n c ie s  f o r  bo th  sex  groups in  th e  vo ice  cond itions 
and th e  t o t a l  mean frequency of d is f lu e n c ie s  f o r  sex and voice condi­
t io n s  were determ ined .
I t  was i ^ o th e s i z e d  th a t  fem ales would show a g re a te r  in c re a se  
in  t h e i r  amount o f speech d is f lu e n c ie s  from th e  "hearing o th er vo ice" 
c o n d itio n  to  the  "hearing  own vo ice" c o n d itio n , compared to  th e  male 
s u b je c ts .  This h ypo thesis  was n o t accep ted , as th e re  was no s t a t i s t i ­
c a l ly  s ig n i f ic a n t  in te r a c t io n  between th e  sex groups and voice condi­
t io n s  .
The n u l l  hypo thesis  th a t  su b je c ts  would re v e a l th e  same amount 
o f speech d is f lu e n c ie s  a f t e r  h earin g  t h e i r  own recorded vo ices as they  
would re v e a l  a f t e r  h earing  o th e r  reco rded  vo ices was r e je c te d  a t  the
36
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,01 le v e l  of con fidence . Both sexes showed a g re a te r  amount o f speech 
d is f lu e n c ie s  a f t e r  hearing  th e i r  own vo ices than shown a f te r  hearing  
o th e r  vo ices on a tape  re c o rd e r .
The t o t a l  frequency of d is f lu e n c ie s  in  th e  s u b je c ts ' responses 
to  q u e s tio n s  p resen te d  in  t h e i r  own vo ices and o th er vo ices during the  
f i r s t  te n  q u estio n s  were compared to  l ik e  responses during  the  l a s t  
te n  q u e s tio n s . The fem ale su b je c ts  appeared to  adapt to  hearing  th e i r  
own reco rded  vo ices  as t h e i r  frequency o f d is f lu e n c ie s  decreased from 
th o se  o f th e  f i r s t  q u estio n s to  those  o f  th e  l a s t  questions p resen ted  
in  t h e i r  own v o ic e s . Females adapted to  hearing  o th er vo ices much 
th e  same as th ey  d id  to  t h e i r  own v o ic e s . The male s u b je c ts ' frequency 
of d is f lu e n c ie s  in c re a sed  from th e  f i r s t  questio n s to  th e  l a s t  ques­
tio n s  p re sen te d  in  t h e i r  own v o ic e s . Such d a ta  in s in u a te d  th a t  males 
d id  n o t adapt to  h earing  th e i r  own recorded  vo ices as d id  th e  female 
su b je c ts  in  th e  p re se n t s tu d y . However, males showed l i t t l e  change in  
t h e i r  responses to  o th e r  v o ic e s .
The n u l l  hypo thesis  t h a t  th e re  would be no d iffe re n c e  between 
th e  amount of speech d is f lu e n c ie s  produced by males o r by fem ales 
a f t e r  l i s te n in g  to  o th e r  reco rded  v o ic e s , was no t r e je c te d .  However, 
th e  r e s u l t s  were in  the  p re d ic te d  d ir e c t io n ,  w ith  males showing a 
g re a te r  in c re a se  in  t h e i r  speech d is f lu e n c ie s  than fem ale su b je c ts , 
b u t th e  change was n o t s t a t i s t i c a l l y  s ig n i f ic a n t .
These r e s u l t s  appeared to  agree w ith  p a s t  re se a rc h , which 
invo lved  changes in  a s u b je c t 's  re a c tio n s  a f t e r  hearing  h e r /h is  own 
reco rd ed  v o ice . The p re se n t grade seven male and fem ale su b je c ts  did 
produce more speech d is f lu e n c ie s  a f t e r  h ea rin g  t h e i r  own recorded
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v o ic e s , than  a f t e r  hearing  o th e r  recorded  v o ic e s . P o ssib le  explana­
t io n s  o f t h i s  e f f e c t  were d iscu ssed  in  term s of d if f e r in g  vocal q u a l i ty  
and h earin g  one’s own d is f lu e n c ie s .  Although ad ap ta tio n  to  hearing  
o n e 's  own vo ice  was no t th e  major concern of th e  experim enter, th e  
study  suggested  th a t  males do no t adapt to  hearing  th e i r  own recorded  
v o ices as do fem ale s u b je c ts .  L ikew ise, fem ales seemed to  show 
g re a te r  a d a p ta tio n  to  hearing  o th e r vo ices than  d id  m ales. I t  was 
suggested  th a t  th e  age of th e  su b je c ts  may have in flu en ced  the  m ales ' 
more than  th e  fem ales ' a d ap ta tio n  to  hearing  th e i r  own v o ice s .
L im ita tio n s o f th e  g e n e r a l iz a b i l i ty  o f th e  p re se n t study and 
im p lic a tio n s  f o r  f u r th e r  re se a rc h  were a lso  d iscu ssed .
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APPENDIX A
EXPERIMENTAL INSTRUCTIONS READ BY THE SUBJECTS
Read by su b je c ts  in  p a r t  one;
I  would l ik e  you to  read  some sta tem en ts fo r  me, which are 
in d iv id u a lly  w r i t te n  on p ie c e s  of paper in  f ro n t  of you. Do n o t look 
a t  th e  s ta tem en ts  u n t i l  you hear a knock on th e  window. I  w i l l  be 
reco rd in g  th ese  s ta tem en ts on a tape  re c o rd e r . Begin choosing and 
read ing  aloud each sta tem en t when you h ear a  knock on th e  g la s s .  Do 
n o t answer th e  s ta tem en t. A fte r read ing  th e  sta tem ent aloud , la y  i t  
a s id e  and con tinue  choosing and read ing  sta tem ents u n t i l  you have read  
a l l  th e  s ta te m e n ts . I f  you have a question  about th ese  in s t ru c t io n s ,  
p le a se  knock on th e  g la s s .
Read ty  su b je c ts  in  p a r t  two:
You w i l l  h ear a reco rd in g  o f  tw enty questions about genera l 
knowledge, some o f  which you may f in d  very  easy . A fte r hearing  a 
q u e s tio n , I  would l ik e  you to  answer th e  q u estio n  a loud , in  a t  l e a s t  
th re e  complete se n ten c es . For exairple, th e  q uestion  may be, "D escribe 
th e  P re s id e n t o f th e  U nited S ta te s? "  Now th a t  i s  an easy  q u e s tio n . 
W ait u n t i l  you h ear a "knock" b e fo re  you answer. Your answer may b e , 
"The P re s id e n t of th e  U nited S ta te s  i s  R ichard  Nixon. He i s  about 
f iv e  f e e t ,  n ine  to  te n  in c h e s , w ith  dark  h a i r ,  which i s  th in n in g . He 
has a prom inent nose and dark e y e s ."  Remember, always answer every
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q u e s tio n  in  a t  l e a s t  th re e  complete sen ten ces . The knock w i l l  s ig n a l 
th a t  i t  i s  tim e f o r  you to  im m ediately answer th e  q u e s tio n . This 
s tudy  i s  n o t in te r e s te d  in  your knowledge about the  q u e s tio n s . Gener­
a l l y ,  th e  q u estio n s  w i l l  be p resen ted  in  th e  vo ices of o th e r peop le , 
b u t sometimes you may hear qu estio n s p resen ted  in  your own v o ice . I f  
th e re  a re  any q u estio n s  about th e se  in s tru c t io n s  knock on the  window.
Your f i r s t  q u estio n  w i l l  be p resen ted  as soon as you la y  down 
th e s e  in s t r u c t io n s .
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APPENDIX B 
EXPERIMENTAL QUESTIONS
Q uestions to  read  aloud by su b je c ts  in  p a r t  one:
1 . D escribe your f a v o r i te  meal and why you l ik e  i t  th e  b e s t?
2. T e ll  me about th e  season o f sp r in g .
3 . D iscuss th e  Olympics?
I),. D iscuss your f a v o r i te  hobbies?
5 . What i s  th e  Peace Corps and V is ta , now c a l le d  A ction, and what 
i s  i t s  purpose?
6 . What i s  famous about Hollywood?
7. T e ll  me about g o lf  as a sp o rt?
8. What a re  th e  two m ajor p o l i t i c a l  p a r t i e s  in  the  U nited S ta te s  and 
how a re  th ey  d if f e r e n t?
9 . Why do you l ik e  or d i s l ik e  l iv in g  in  M issoula?
10. D escribe th e  elem entary school or schools which you have a ttended?
Q uestions to  be read  in d iv id u a lly  by nonexperim ental su b je c ts , who are  
in  th e  same grade as the  s u b je c ts :
1 . D iscuss th e  c lubs an d /o r o rg an iz a tio n s  to  which you belong and 
ex p la in  t h e i r  purpose?
2 . D iscuss th e  type o f books and magazines in  which you are  in te re s te d ?
3 . T e ll  me about W ashington, D.C.?
U» D iscuss th e  type of c lo th in g  re q u ire d  in  sub-zero  tem pera tu res?
5 . What i s  th e  U nited N ations?
6 . What i s  your f a v o r i te  te le v is io n  program and why?
7 . T e ll me about f o o tb a l l  as a sp o r t?
k2
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8 . D escribe your f a v o r i te  types of anim als?
9. What i s  your age, b i r th d a te ,  p lace  of b i r t h  and c o lo r  of your eyes?
10. D escribe your u su a l a c t iv i t i e s  on a Saturday afternoon?
11. What i s  Moscow?
12. D escribe th e  season o f f a l l ?
13. Who i s  Henry K iss in g e r and why i s  he im portan t?
II4. What do you u su a lly  e a t  fo r  b re a k fa s t?
1$,  What i s  th e  B r i t i s h  Commonwealth o f N ations?
16 , D escribe a zoo?
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APPENDIX G 
CLASSIFICATION OF DISFLUENCIES
1. I n te r je c t io n s  o f Sounds, S y lla b le s , Words or P hrases:
This ca teg o ry  in c lu d es  th e  extraneous sounds such as "u h ," "er" and 
"hiraram" and extraneous words such as "w ell" which a re  d i s t in c t  from 
sounds and words a sso c ia te d  w ith  th e  f lu e n t  t e x t  o r w ith  the  phonemena 
in c lu d ed  in  o th e r  c a te g o r ie s .
2 . Part-w ord  R e p e titio n s : R e p e titio n s  o f p a r ts  of words—
th a t  i s ,  s y l la b le s  and sounds—are p laced  in  th is  ca teg o ry . E .g .,  
"cuh-some" or "ba-ba-baby."
3 . Word R e p e titio n s ; R e p e titio n s  o f whole words, inc lud ing  
words of one s y l la b le ,  a re  counted in  t h i s  c a teg o ry . A word rep ea ted  
fo r  emphasis as in  "very , very  n ic e ,"  i s  no t considered  a d is f lu en c y .
A part-w ord  r e p e t i t io n ,  or an in te r je c t io n ,  does no t n u l l i f y  a word 
r e p e t i t io n .
i |.  Phrase R e p e titio n : R e p e titio n s  o f two o r more words are
included  in  t h i s  c a teg o ry . E .g . ,  " I  was I  was go ing ."
R evisions : In s tan ces  in  which the  co n ten t of a phrase  i s
m od ified , or in  which th e re  i s  gram m atical m o d ifica tio n , are  c l a s s i ­
f ie d  in  th i s  c a teg o ry . Change in  th e  p ronuncia tion  o f a word i s  a lso  
counted as a r e v is io n . E .g . ,  " I  was—I  am going ."
6 . Incom plete P hrases: This ca teg o ry  invo lves a phrase in  
which th e  thought o r co n ten t i s  n o t com pleted; and which i s  no t an 
in s ta n c e  of ph rase  r e p e t i t io n  o r o f r e v is io n . "She was—and a f t e r  she 
got th e re  he came."
7. Broken Words: This ca teg o ry  i s  ty p if ie d  by words which
are  com pletely  pronounced and which a re  n o t c la s s i f i a b le  in  any o th e r  
ca teg o ry , or in  which the  normal rhythm o f th e  word i s  broken in  a way
th a t  d e f in i te ly  in te r f e r e s  w ith  the  smooth flow  of speech. E .g . ,  " I
was g (pause)—ing  home."
8 . Prolonged Sounds: Sounds o r p a r ts  o f words th a t  a re  judged 
to  be unduly prolonged a re  inc luded  in  th i s  c a teg o ry .
Based on Johnson, D arley and S p rie s te rsb a c h  (1963).
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APPENDIX D
QÜESTIOMAIRE FILLED OUT BY THE SUBJECTS AFTER 
COMPLETION OF THE EXPERIMENT
1. In  th e  p rev ious experim ent, d id  you recognize  your own vo ice  in
th e  q u estio n s  p resen ted ?  Yes  No______
2. I f  your answer i s  y e s , how o ften  d id  you hear your own voice
p re s e n t a q u estio n ?  Once  Twice Three_____
Four  Five  More than  Five_____
3 . Have you ever recorded  your voice on a tape  rec o rd e r  befo re?
Yes  No_____
L. How many tim es have you had your vo ice recorded on a tape  re c o rd e r
b e fo re ?  Never  Once  Twice  Three to  Five___
More than  Five_____
Have you heard  your vo ice  on a tape  reco rd e r b e fo re?  Yes_____
No
6 . How many tim es have you heard  your vo ice  on a tape  reco rd er?
Never  Once Twice Three to  Five_____  More
than  Five tim es_____
7. When was th e  l a s t  tim e you heard  your voice on a tape  reco rd er?
Never  L ast Week L ast Month____  During l a s t  s ix
months  During l a s t  year  Several y ears  ago_____
Thank you for your cooperation in this experiment. Do not talk 
about what you did in the experiment or wrote on this questionnaire, 
until everyone has participated in the experiment.












AVERAGE NUMBER OF DISFLUENCIES IN BOTH VOICE CONDITIONS FOR TWENTY SDBJECTS 
AND THEIR RESPECTIVE RESPONSES ON THE QUESTIONNAIRE
8
( O ' Groups
Voice C onditions
Own Voice 
F i r s t  Ten
Other Voices
Q uestions
L ast Ten 
Q uestions
F i r s t  Ten 
Q uestions
Q uestionnaire  Responses
Last Ten 
Q uestions
No. of "own 
voice" p re ­






No. o f tim es 
heard  own 
recorded  
vo ice





















1. 2.5 5.0 5 .0 3.75 2 3 -5 3-5 last month
2. 10.0 32.5 11.25 13.75 2 more 5 >5 last week
3. 10.0 2 .0 20.63 15.63 never 3-5 3-5 6 monthsh. 2.5 7.5 6.25 5.63 2 3-5 2 last month
S. 10.0 1 5 .0 I4.38 10.63 never >5 >5 last month
6. 12.5 15.0 1 2 .5 10.0 k >5 >5 l a s t  week
7. 2 7 .5 15.0 16.25 1 3 .7 5 1 >5 3-5 last year
8. 12.5 15.0 6 .8 8 6 .2 5 3 >5 >5 last 6 mo.
9. 5.0 5.0 3.13 5 .6 3 1 >5 >5 last month
10. 10.0 15.0 16.88 10.0 never >5 >5 last month
Females
1. 5.0 22.5 6.25 9.38 3 >5 >5 Several yrs. ago
2. 15.0 10 .0 6.87 7.22 never >5 >5 last month
3. 12.5 10.0 12.5 6.25 never 3-5 2 last week
h. 15.0 2 .5 6.87 5 .0 h >5 3-5 last month
5. 1 0 .0 5.0 9 .3 8 5.63 3 3-5 3-5 l a s t  week
6. 12.5 2.5 6.25 1 .8 8 never >5 >5 last month
7. 10.0 2.5 8.13 3.13 1 >5 >5 last week
8. 20.0 1 5 .0 16.25 L.38 never 3-5 3-5 last year
9. 7.5 5 .0 7.25 7.5 never 3-5 3-5 last week
10. 5.0 10.0 9 .3 8 7.5 3 >5 >5 last week
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